Mutated forms of the [2Fe-2S] ferredoxin from Clostridium pasteurianum with noncysteinyl ligands to the iron-sulfur cluster.
The [2Fe-2S] ferredoxin from Clostridium pasteurianum is unique among ferredoxins, both by its sequence and by the distribution of its cysteine residues (in positions 11, 14, 24, 56, 60). Thus, no homologous sequences are available to infer, by comparison, the identity of the ligands of the iron-sulfur cluster. Therefore, in order to obtain information on the latter point, a combination of site-directed mutagenesis and UV-vis, EPR, and resonance Raman spectroscopy has been implemented. All of the cysteine residues have individually been replaced by serine and two of them by alanine. Cysteine 14 could be replaced by either serine or alanine without any modification of the spectroscopic properties of the protein and was therefore dismissed as a ligand of the [2Fe-2S] cluster. The C56S, and C60S-mutated proteins were both found to display UV-vis, EPR, and resonance Raman spectra consistent with serine-coordinated [2Fe-2S] clusters. The C11S-mutated protein was considerably less stable than the wild type ferredoxin. This observation, together with the hypsochromic shifts of UV-visible absorption features upon cysteine 11-->serine mutation, suggested cysteine 11 to be a ligand of the [2Fe-2S] cluster. Cysteine 24 could be replaced by either serine or alanine without decreasing the stability of the protein and without dramatically changing its spectroscopic properties. Thus, either cysteine 24 is not a ligand of the [2Fe-2S] cluster or it is replaced by another ligand in the C24A mutated protein. A [2Fe-2S] cluster was also assembled in the C14A/C24A doubly mutated protein, i.e., in a polypeptide chain containing only three cysteine residues.2+ off